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WILLIAM A. SWEET, OF SYRACUSE, NEW YORE,

IMPROVEMENT I OVENS FOR GONVERTING IRON INTO STEEL. -

' Speciﬁcatimz forming park of Lettsrs Patent No, 45,878, dated Jauunary 10, 1885,

To il whom. it 'm,uy‘tcance?n: o .
Be. it known that I, W, A, SWEET, of the

city of Syracuse, county of Onondaga, and

Biate of New York, have invented ceriain
pew and .useful Improvements in Ovens. for
Converting Iron into Steet; and the following
.18 sueh a descripiion of them that any ons

‘gkilled ‘in sucl: matters may, in ‘connection

with the accompaunying drawings, which form

4.part of ny specification, roedily understand.

~my invention and construct ovens similarly,
The chisf cbject of my invension iy to pro-

-duce a nniform quality of steel throughout the

entire massof iron tobe converted—at least, so
-far as 2 upiform temperature will give sugh a
2 tesult; sécondly, the constraction of my
ovens is such that their first cost is much less
‘than auy other of equal capacity within my
knowledge; thirdly, Uy construeting the con-

verting-chamber with thin walls and carefully.

diefributing. and controliing the heds I am
enabled to complete the operation in wuch

less time than is vsually requaired ; again, the.

~parts are so arranged. relatively with. each
ather that all ofdinary repairs are easily made
without disturbing the external wails or bind-
erg; and to illustrate this point more fully I
have had the drawings made to represent
. chiefly the poriions that are coustructed.of

-+ fire brick only, leaving the exterior walls to be
~built according to the pleasure of the con--
‘. structers. S

‘Pigurelrepresentsa vertical section tlﬁ'bizgh'

- ‘the middle of the oven; Fig. 2, a longitudinal

- section tkrough the.center of the arch and &
partial elevation of one side of the converting-

" chamber. Fig. 3 represents an -exterior view-

of the upper portion of oné end ef the oven

when completed and the arch of fire-brick and’

thé converting-chamber when open. Fig: 4 is
2 partial plan of one side.of the converting-

chamber and oné sidé of the Tieating-furnace;

a8 would be seen through the line a b, Fig. 1.
Fig. b5 is a section of Fig. 1 through ¢ d. -
Like letters refer to like parts in all the

" illustrations, and those parts shaded in blue

.represent the fire brick, 7

~ ! ‘Fhe converting-chamber A is formed of fire- |

brick_exclusively, and the bottom .and sides
.are of equal thickness, the bricks in the bot-
_ tom being set op edge or two thicknesses laid
“flatwise. The sides are only the thickaess of
* & width of fire-brick, usually about four inches.

The form'of the chamber is not very impor-
‘tant; more than te be convenient for the work-
.men to enter it with ease. I havemademine
that are now in operation large enough to hold
from ten to sixteen tous of iron, and they are
aboub three timeg as high as they are wide
‘and ‘about -twice ‘as long as they are high,
The bottom of sald chamber regts upon two
- thicknesses of five-brick, laid, as shown in Fig.
5, in such a manner that openings or spaces.
H will be formed between the chamber and
ity foundation, said -spaces communicating
with the heating-furnaces at both sides, and
80 that the heat from the furnaces will pass
into sald spaces or “desd:holes” under . the
bottom of the ‘ehamber. The furhaces and
_grates 7 g oxtend ajong each side of the base
supporting the chamber A, and from end ‘to-
end of the oven, having openings L, also for
the admission of fuel, at each end, making -

- thereby four points where fuel is sapplied.

The longitudinal line of fire-britk, as seen af,
B, Fig. 5, prevents the draft from passing
through from one fire-space or heating-furnace
to the other. Consequently the heat pro- -
duced on one side is confined to that side, °
‘The grates g are placed just far enough be-
lpw the dead-holes H undéerneath the ehamber
‘A to give space for the fuel below the holes,
86 that they may not be filied up thereby, and -
also that the lower ¢orners 6f the oven .or
chapber A will be in close proximity to the.
heating-furnaces. - The sides of the chamber A,

- are raised perpendicularly from the base to _

the arch D; but the'walls O C, Fig: 1, are in-’

| clined inward from their base to their top,

80 as to press the heat, as it rises from the’
grate, more closely upon thie chamber. This
‘contracting of these fire-spaces S 8, I find -
to be of great importance, &8 it assists in giv-
ing an equal temperature along the sides of
of theeonverting-chamber. - The drch D, over
the chamber A, springs from the outer wall;
C G, and covers over the fire:space S S as well
ag the chamber A. Consequently the walls of
the ¢hamber are only built up tothe arch, as
shown at o 9, Figs. 1 and 3, but not combined.
with it. - Fiuding, however, a tendency in the -
side walls to press in at the top, I have de-
Dpressed a row of the arch-Brick on eacli side

downward, as'shown at 09, Figs. 1 and 3, so
.a8.to fornr ribs against which the inner edge -
“f the upper courseof the chamber-walls can
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vest, and thus resist any force which may drxve
*hem inward, and yet leave them free friom
the arch, so that they can be taken <lown and
renaired at pleasure. -
.aev-walls, as at o, Figs. 1,2, and 3, openings
are made from the outer ’ fire- qpaceq 58
+hrough said walls'into the chamber A, and

-Jyenmgs-*ef similap-proportions- are- also-

formed in the center of the arch D, as at p,
communicating with & longitudinal ﬂue, R, at

the mwiddle of which is the outlet to-the ehlm-:

neys 4. Through said openings the smoke
and unabsorbed heat pass off, and the reg-
uisite draft for the grates is prociuced thwugh-
them.

To stay the sules of the ehamber A I have

»bi:ult in numerous studs. of fire- bnck in the
walls, as at r 7, Fig. 1, wvhich reach across the.
- fire-spaces and abut - against each other,

thereby preventing the fire-spaces from clos-
ing together from either side, and yet they
als s0 serve as reverberators or deflectors of the
heat in its ascent from the grates.

T have found by experiment in my last fur-
naces that the introduction of angular projec-
tions or *boshes,” as shown at M M, IFig. 1,
in the outer walls of the fire-spaces, dl]d on a
level with the dead-holes H H, &e., formed

- Dby putting the brick. over the furnaces for

tiree or four courses, and inward to about
walf the width of the gmfeq, has a most.bene-

. feial effect in projecting the heat into the

dead-holes or underneath the chamber A, and

at the same tine they produce a great qavmg :
of tue}v-at least from: one to two tons of coal |’
‘heating-furnaces with the converting-cham:

in & sixteen-ton oven. ‘When the oven .is
in operation, I observe, on Tooking in at the
furnace-doors L, Figs. 1,4, and 5, that these
boshes impart a rollmgr ‘or reverberatory
action to the flame, and that a more thorough

¢ ombustion, and consequentb asaving of fuel, .
: ‘ ,the dead-holes H.

i produced
‘1t will be observed at 1‘1;': 2 that the, open-
jings o000 amdp » p p, leading from the fire-
epa,ces tothe flue R aredxmmlehed in size from
the ‘end, of the ov en to'the eenter This.con-

slifutes an lmportant feature in my oven, as it

cduses the.heat that would. natural]v converge

‘to the center to be more evenly distribated

along’ the sides, and- produces ‘the’ same tem-

- ysraturedt the ends asin the mlddle, depénd-
iug, of course, upon the i increasé of drafb ab thev

enda,.

‘At the top of the cham-

Havmg thus gwen, brxeﬂy, the pomts of cen- -

structxcu, 1t may perhaps be added that the
iron to be converted is placed in the chamber-
A in layers, along with the proper substances -

to make steel, and the mass is raised to within-

.about one’ foot of the areh D. The ends are
then elosed with masonry as high ‘or a little
above the iron, leaving still small openings -
underneath thearch. Throughthese openings -
‘I introduce a layer, Some five or six inches in
“depth, of coal ashes and sand, which coversthe

IDAss’ wmplete]y and excludesﬂ the externalk

air, The holes are theén closed and the fur- -
‘nace is ready for ¢ firing” or heating up.

The firing is -kept up continually for from
five to eight days, varying, of course, with:the
quality and size of the iron and the degreé of
eonversion required. When the operation is

completed, the furnace has to cool down before:

the charge can be removed, .and where hugé:
masses of masonry are deemed necessary for
strength mueh time is lost in waiting for the
reduction. of the temperature, and fuel and
time both in raising it; but my method ob-.
viates these objections, and since my. secondt:
charge I have not been able to detect any dif--

ferencein thedegreeof the conversion throughi=

out the entire mass, other than is dune to the
quality of the iron. = All parts of the convert-
ing-chamber appear to be very evenly heated,
and with little waste of time or €xpense in re-
nairs, .

Having thus described mymventxon wha,t I
claim, aud desire to secure by Letters Patent,
8~

¥. The combmatxou and arrangement of the

ber A, substantially as described.

2. The dead-boles I, in combination with

the heating-furnaces and ‘chamber A.
3. The boshes or angular projections M M,
as related to the bottom of the chamber A and

4. Gradually diminishing the fire- spaces 3 S
from the boshes M M to the openmgs 0coat
the top of the chamber A,

6. Theopenings,00000ppp P, substa,ntmlly

-as described, and for the purposes set forth.

. 6. Supportmg ‘the upper edges of the'cham-
ber wallsfrom éxternalpressure, subsi,antmlly
as descnbed -and for the purposes set forth...

 WILLIAM ,A sw EET
Wltnesses e
L8 H. SLOSSON, o
' STANLEY BAGG. L
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